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Motivation

Example Scenario: An application designer is interested in
using the wind tunnel data for his code. The wind tunnel data is
at a remote site and is not in the desired format, and the
transformation tool is at some other remote site.

Lot of scientific data is being generated, experimentally or
programmatically, and is not getting shared because of lack of
standards and infrastructure support

Often data is consumed by application in a format other than the
one in it is produced.



Requirements

Portable

Encoding data so that it can be moved, transformed,
and consumed easily

Discoverable

Archiving so that data and associated tools can be
retrieved and searched easily

Note: Our current focus is not on the high performance data transfer
requirements.
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Background
XML:

HTML is more suitable for human-computer interaction.

XML helps in separating the structure from presentation, making it
suitable for machine-machine interaction.

Standard technology - Lot of tools and packages available from
different vendors

Easy to build middleware using XML technology like parsers,
stylesheet transformers, etc..



Background

XSLT: Extensible Stylesheet Language Transformations
Transforms information using one vocabulary into an alternate form.
Example ImplementatiorXalanin Java by Apache

XSL: Extensible Stylesheet Language
Describes translations

Key to Interoperability
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Background

XSIL: Extensible Scientific Interchange Language, CACR, Caltech
Support small size data: “Local” (in line)

<?xml version="1.0"?>
<XSIL>
<Array Name="Coordinates" Type="float">
<Dim>4</Dim>
<Dim>2</Dim>
<Stream Encoding="Text" Type="Local"
Delimiter=",">1,0, 1, 1,0, 1, -1, 1</Stream>
</Array>
</XSIL>



Background
XSIL...

Support large size data: “Remote”

<?xml version="1.0"?>
<XSIL>
<Array Name="Coordinates" Type="float">
<Dim>4</Dim>
<Dim>2</Dim>
<Stream Type="Remote" Delimiter=", ">data.dat</Stream>
</Array>
</XSIL>

Very large XML files are not efficient -- most of the XML software can
not handle large files.



Background

Scientific Data Management and Digital Library

Need to store information about scientific data, and transformation
tools such that these can be discovered and retrieved easily.

Digital Library Group At Old Dominion University

Auto-Classification and Integration of Digital Repositories (Sponsor: United
States Joint Forces Command)

NCSTRL+ -- A bucket based digital library (Sponsor: NASA Langley
Research Center)

Undergraduate Digital Library Framework (Sponsor: NSF)
Technical Report Interchange Project (Sponsor: LANL, NASA LaRC, AFRL)



Background

Digital Library -- Software Architecture
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XML Scientific Data Management
and Processing Facility
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Extending XSLT

 One major problem faced when using XSLT is its
limited functionality, especially in doing scientific
data manipulations

e Solution: Use its extension mechanism to define
new functions that include any scientific
transformation logic



Extending XSLT with Java

Three Step Process for associating extension functions
with Java Classes

Step 1. Declare an extra namespace for the extension as well
as an extension-element-prefix:

<xsl:stylesheet xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0" xmlns:Ixslt="http://xml.apache.org/xslIt"
xmins:myxslt="ext" extension-element-prefixes="myxsit”



Extending XSLT with Java

Step 2. Declare the new functions and associate them
with Java classes:

<Ixslt:component prefix="myxslt" functions="polar3">
<Ixslt:script lang="javaclass” src ="XSLTExtensions"»
</Ixslt:component>



Extending XSLT with Java

Step 3. Call the extension functions in the style sheet:

<xsl:template match="Stream">

<xsl:variable name="stream" select="."/>
<p><xsl:value-of select ='myxslt:polar3(string(@ Delimiter),
string($stream))"k </p>
</xsl:template>



Extending Xalan

o Xalan does not support remote Java classes that have been
associated with external functions

o Solution: Extend the Xalan-Java processor to handle the
extension function calls specified via a URL by modifying
the ExtensionFunctionHandler.java in Xalan package
org.apache.xalan.xpath



Modified Style Sheet

Source changed to include URL

<Ixslt:component prefix="myxslt" functions="polar3">
<|xslt:script lang="javaclass"
src="http://www.cs.odu.edu/~tan_d/xslt/XSLTExtensions.class"/
</Ixslt:component>



Demo

e Demo 1
— Local data and local transformation class

e Demo 2

— URL specified data and URL specified
transformation class
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Future Work

Support extension functions that can store transformed data
on local disk

Provide support for remote execution of transformation
function

Metadata specification for tools and scientific data

Support for publishing and discovery tools via a Digital
Library system

Develop API so as to integrate into Arcade and other
frameworks

Performance study



